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W h o  w e  a r e :  A  l e a d i n g  d e e p te c h f ro m  C N R S
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most disruptive 
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• 120+ researchers
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• 20 engineers/ researchers (10 
PhD, 5 nationalities)
• 8 patents + 2 ongoing
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Institut Langevin




C o n t ro l l i n g  w ave  p ro p a ga t i o n  ra t h e r  t h a n  




S O F T W A R E  D E F I N E D  A P P R O A C H
Smart material: a surface whose 







X / Ku / Ka bands - 5G 
mmwave
C O N N E C T I V I T Y
Beamforming antennas
I M A G I N G R A D A R




• UAV radars 
• Health monitoring
• …
• Fly and Drive away
• LOS reconfigurable 
antennas
• …







T h e  p ro b l e m  o f  e l e c t ro n i ca l l y  s te e ra b l e  a n te n n a s  
b a s e d  o n  a c t i ve  p h a s e d  a r rays
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G re e n e r w ave  s o l u t i o n :  a n  e l e c t ro n i ca l l y  
re c o n f i g u ra b l e  l e a k y  cav i t y  a n te n n a
Prototype
10 cm x 10 cm  x 3 cm
A disruptive and novel way of thinking wave 
emission
- Waves are emitted inside a cavity by a simple 
feed
- A metasurface is used to passively control, 
only through reflections, the wave field 
inside the cavity
- The cavity leaks through a transmittance 
mask, that further fine tunes the emission 
and radiation pattern
For the first time, waves are not emitted by a set of sources but by a whole cavity.
We do not generate RF signals with custom ICs, we simply shape electromagnetic waves.
Transposing the hardware complexity to software, we pave the way to low-consumption, 
ultrafast and ultra-efficient ESAs.
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Pa s s i ve  b e a mfo r m i n g  u s i n g  re f l e c t i ve  te c h n o l o g y
- Beamforming realized passively by 
controlling the reflections of waves 
=> few Watts DC consumption
- No dissipative RF lines or materials 
=> High efficiency (>40% target)
- Standard PCB technology with off the 
shelves components
=> Easy to spatialize
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F u l l y  s o f t w a re - co nt ro l l e d  a n te n n a  u s i n g  
w ave  c o nt ro l
- Multibeam, multifeeds
=> Independent directions, 
frequencies, polarizations… 
- Software controlled polarization
=> H, V, C, any…
- Full duplex with the same radiating 
aperture
=> No time multiplexing
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S i n g l e  fe e d  m eta s u r fa c e c o nt ro l l e d  l e a k y  cav i t y
( c o ax i a l  o r  w ave g u i d e )
27-30GHz antenna
- Conformable to any shape
=> Tunable to scan needs
- Standard and protocol agnostic, due to 
wave control
=> Multiple protocols & starndards
possible with same beamformer
- Compatible with any RF frontend
=> Easy upgrade up to 50 Watts RF
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Re s u l t s  o n  o u r  s m a l l  s ca l e  b e a mfo r m e r  a t  Ka
27-30GHz antenna
Prototype in anechoic chamber
Prototype described:
- Ka Tx beamformer
- 10cm*10cm*3cm, thickness can be optimized
scalable
- 400 unit cells 5mm*5mm, 800 PIN diodes
- Real time reconfigurable
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E l e c t ro n i ca l l y  s te e ra b l e  a n te n n a s  fo r  m m Wave b a s e d  
o n  t u n a b l e  m eta s u r fa c e
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U n i q u e  s o f tw a re - co nt ro l l e d  b a n d w i d t h  p ro p e r t i e s
Currently working on Megaconstellation frequencies (Ka, Ku) 
Easy transposition to telemetry bands, X band… 
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U l t ra - w i d e  i n s ta n ta n e o u s  b a n d w i d t h  w i t h o u t  
b e a m  s q u i n t
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Easy transposition to telemetry bands, X band… 
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An  a n te n n a  w i t h  a l m o st  i d e a l  s ca n  
l o s s  b y  d e s i g n  
Scan loss can be optimized to needs by conforming the 
cavity shape
16
M u l t i b e a m ,  m u l t i b e a m ,  f l ex i b i l i t y
Cross-polarized, different frequencies beamsCo-polarized, same frequency beams 
64° 40°
Beam 1: H-plane, f = 28.0 GHz, -20°
Beam 2: V-plane, f = 27.5 GHz, +20°
Up to 4 beams demonstrated in 10cm*10cm, emitted by 4 
independent feeds
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S o f tw a re  d e f i n e d  p o l a r i za t i o n
Using the same feed and beamformer, any polarization 
can be emitted in the far field
Co vs cross polarization, H and V
(directivity)
Co vs cross polarization, C+ and C-
(Frequency)
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D e c re a s i n g  t h e  c o m p l ex i t y  e ve n  m o re ,  b y  re m o vi n g  
p i xe l s  ( i . e . c o nt ro l l e d  re s o n ato rs )
Possibility to do a beamformer with much smaller 
number of controlled resonators
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We ’re  c u r re n t l y  te s t i n g  a  s ca l e d  3 0 c m * 3 0 c m * 3 c m  
ve rs i o n  fo r  d a ta  l i n k  w i t h  F re n c h  D G A
Concept is scalable to larger antennas
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We ’re  c u r re n t l y  te s t i n g  a  s ca l e d  3 0 c m * 3 0 c m * 3 c m  
ve rs i o n  f i rs t  ra d i a t i o n  p a t te r n s
Concept is scalable to larger 
antennas
21
Al te r n a t i ve  u s e :  a s  s u b - re f l e c to r  i n  C a s s e g ra i n  c o n f i g u ra t i o n  
fo r  h i g h  f re q u e n c i e s  ( w i t h  C N ES  a n d  O x fo rd  S p a c e  Syste m s )
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Al te r n at i ve  u s e :  a s  s u b - re f l e c to r  i n  C a s s e g ra i n  c o n f i g u ra t i o n  

































Dish imperfections can be mitigated, even large ones
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THANK YOU!
G e o f f r o y  L E R O S E Y
Founder, Chairman & CSO
Mobile: +33 6 23 83 66 14
geoffroy.lerosey@greenerwave.com
- Currently tackling ground applications, 
but looking for IOD mission with CNES 
support
- Please reach out if you have any 
questions related to partnering, 
investing…
